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Glenn-HT: The NASA Glenn Research Center General Multi-Block Navier-Stokes 
Heat Transfer Code 

Raymond E. Gaugler, Chief, Turbine Branch 

For the last several years, Glenn-HT, a three-dimensional (3D) Computational Fluid 
Dynamics (CFD) computer code for the analysis of gas turbine flow and convective heat 
transfer has been evolving at the NASA Glenn Research Center. The code is unique in 
the ability to give a highly detailed representation of the flow field very close to solid 
surfaces in order to get accurate representation of fluid heat transfer and viscous shear 
stresses. The code has been validated and used extensively for both internal cooling 
passage flow and for hot gas path flows, including detailed film cooling calculations and 
complex tip clearance gap flow and heat transfer. In its current form, this code has a 
multiblock grid capability and has been validated for a number of turbine configurations. 
The code has been developed and used primarily as a research tool, but it can be useful 
for detailed design analysis. In this presentation, the code is described and examples of 
its validation and use for complex flow calculations are presented, emphasizing the 
applicability to turbomachinery. 


Glenn-HT: The NASA Glenn Research 
Center General Multi- Block Navier-Stokes 

Heat Transfer Code 
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Glenn-HT: The NASA Gjerm Research Center General 
Multi-Block Navier-Stokes Heat Transfer Code 
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Some Typical Modern Cooled 
Turbine Blades 
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Glenn-HT Numerical Flow Visualization of Turbine Blade Tip 
Flow & Heat Transfer 
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Blade Tip Heat Transfer 

Comparison of Glenn-HT Computation and GECRD Experiment of Heat Transfer 
Coefficient over a Blade Tip with a Mean-Camberline Strip. 







ADIABATIC EFFECTIVENESS 
(C3X VANE) 
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Coupled Internal/External Simulation 
Film-Cooled Turbine Vane 



Ml 






iff/rk 

■y/jM 




\SS8m3$ 



WsBI- 

!i|S[ 

' Vfc V- 


TURBINE BRANCH 








tfd ZO-SZ-t uoiwues*id AU|UMS nSO 
CM 




AiivMi 


nr^JnifJR 


Muuiu 


• • 


• • 




Glenn-HT Computational Flow 
Visualization for a Film-Cooled 
Rotor Blade 







Glenn-HT Computational Flow Visualization for a Film-Cooled Rotor Blade 







Glenn-HT Prediction of Heat and Mass Transfer in a Rotatin 
Ribbed Coolant Passage with a 180 s Turn 

Two-Pass Test Section Exit Section 
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Glenn-HT Internal Cooling Passage Modelin 
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Glenn-HT 3D heat transfer computations compared to 
experimental data near the turn in a complex turbine blade 
trailing edge cooling passage. 
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Glenn-HT: The NASA Glenn Research Center Genera! 



